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C l i n i c a l use of an ex t racorporea1 membrane oxygenator
(ΕΡΜΟ) I n neona ta l p u l m o n a r y f a i l u r e .
D . W . R o l o f f , A . F . A n d r e w s , R . H . B a r t l e t t
Thanks to the improvemen t in r e s p i r a t o r care the morta-
l i t y o f newborns w i t h r e s p i r a t o r y i n s u f f i c i e n c y h a s d e -
creased m a r k e d l y d u r i n g t he last decade. Neve r the l e s s ,
the number of newborn i n f a n t s who die of p u l m o n a r y f a i l -
u r e i n s p i t e ' o f m a x i m a l e f fo r t s i s s t i l l l a r g e enough so
that a d d i t i o n a l means of a s s i s t i n g r e s p i r a t o r y gas ex^-
change must be f o u n d . E x t r a c o r p o r e a l membrane oxygena-
t i o n has been eva lua t ed for t h i s purpose (3).
Membrane oxygena tors cause less h e m o l y s i s than b u b b l e
oxygena to r s and thus can be used for severa l days in-
stead of o n l y hours . Such a t empora ry a r t i f i c i a l l u n g
s h o u l d be an a p p r o p r i a t e means of support for newborns
whose r e s p i r a t o r y f a i l u r e i s due to a r e v e r s i b l e d i s ea se
e . g . mecomum a s p i r a t i o n (MAS), p e r s i s t e n t f e t a l c i r c u -
l a t i o n (RFC) , and r e s p i r a t o r y d i s t r e s s syndrome ( R D S ) .
The ex t r aco rpo rea l c i r c u i t has a v o l u m e of 350 ml and is
p r i m e d w i t h b l o o d . For v e n o a r t e r i a l (VA) and venovenous
CW) ECMO b lood i s d r a i n e d f rom the r i g h t a t r i u m by gra-
v i t y t h r o u g h a ca the ter i n t he the r i g h t i n t e r n a l jugu-
lar v e i n . A r o l l e r pump pumps the b lood t h r o u g h a Ko lo -
bow Sc i -Med membrane oxygena to r and a heat exchanger
back i n t o the p a t i e n t v i a the r i g h t common c a r o t i d arte-
ry for VA ECMO and to a f e m o r a l v e i n for VV ECMO (1) . A
m i x t u r e of 95% 0? und 5% C02 p r o v i d e s the necessary gas
g r a d i e n t s f o r t he membrane l u n g . The b lood i s h e p a r i n i -
zed and the a c t i v a t e d c l o t t i n g t i m e i s checked f r e q u e n t -
ly . C o n s u m p t i o n t h r o m b o c y t o p e n i s i s corrected w i t h p l a -
t e l e t t r a n s f u s i o n s . M e d i c a t i o n s a n d p a r e n t e r a l n u t r i t i -
on s o l u t i o n s a r e g i v e n v i a t he ECMO c i r c u i t . The p a t i -
ent r e m a i n s i n t u b a t e d oh a v e n t i l a t o r w i t h low pressure,
rate, .and 02 s e t t i n g s . A d a i l y t r i a l w i t h o u t ECMO in -
forms about a n y i m p r o v e m e n t i n l u n g f u n c t i o n .
P a t i e n t s are se lec ted for ECMO i f they have not responded
to m a x i m a l v e n t i l a t o r y , m e d i c a l , and s u r g i c a l means. Du-
r i n g t h e f i r s t d a y o f l i f e t h e Neona ta l P u l m o n a r y In su f -
f i c i e n c y I n d e x ( Ν Ρ Ι Ι ) C*O - a s c o r i n g system based on pH
and 02 r e q u i r e m e n t s - of over 80% chance of d y i n g i s an
i n d i c a t i o n . Majo r m a l f o r m a t i o n s , b i r t h w e i g h t unde r 1 0 0 0
grams, and i n t r a v e n t r i c u 1 a r hemorrhage C l V H ) a re contra-
i nd i cat i ons.
D u r i n g the deve lopment of the t e c h n i q u e a t the U n i v e r s i -
ty of C a l i f o r n i a - I r v i n e f rom 1 9 7 3 to 1980 22 of ^o m o r i -
bund i n f a n t s s u r v i v e d (2 ) . In 1980 the project was" mo-
ved tho the U n i v e r s i t y of M i c h i g a n where a f u r t h e r 20
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p a t i e n t s have been p laced on ECMO, w i t h 13 s u r v i v o r s :
N s u r v i v e d
if 2 p a t i e n t s w i t h non-
s u r v i v a b l e a n o m a l i e s a r e
e x c 1 u d e d :
- 1 r ena l d y s p l a s i a
- 1 C H D : s i n g l e v e n t r i c
Thus fa r our e x p e r i e n c e i n d i c a t e s that ECMO i s much more
successfu l i n t e rm i n f a n t s w i t h M A S a n d R F C . P rematures
w i t h RDS and b i r t h w e i g h t s under 2 0 0 0 g appear to b e n e f i t
less f rom ECMO, p r i m a r i l y because of I V H , the m a i n com-
p l i c a t i o n i n t h i s g r o u p . Other p rob l ems i n c l u d e hemotho-
rax, membrane f a i l u r e , t r a n s i e n t r e n a l f a i l u r e , a n d se i -
zures . The l a t t e r may, howver, have been caused by the
p r e c e d i n g b i r th .asphyxia i n i n f a n t s w i t h MAS. T h e l i g a t u r e
of the r i g h t c a r o t i d a r t e r y has caused no i l l e f f ec t s a s
d e t e r m i n e d b y c l i n i c a l , u l t r a s o u n d , a n d D o p p l e r e x a m i n a -
t i o n s . A l l i n f a n t s a r e f o l l o w e d u p a s t o t h e i r p h y s i c a l
a n d n e u r o l o g i c a l d e v e l o p m e n t . P r e l i m i n a r y e v i d e n c e f rom
the o l d e r s u r v i v o r s shows them to be s i m i l a r to non-ECMO
s u r v i v o r s of severe neona ta l i l l n e s s .
ECMO r e q u i r e s ma jo r t e c h n i c a l and personne l resources. A
l e n g t h y t r a i n i n g p e r i o d fo r a s p e c i a l team in an a n i m a l
p e r f u s i o n l a b o r a t o r y is necessary . T h e r e f o r e we are now
e v a l u a t i n g i t s e f f i c a c y and cost e f f ec t i venes s in a ran-
d o m i z e d c o n t r o l l e d s tudy before r ecommend ing a more ge-
n e r a l c l i n i c a l i n t r o d u c t i o n o f E C M O .
L i t e r a tu re :
1. Andrews AF et a l : Venovenous ex t r aco rporea l membrane
o x y g e n a t i o n f o r newborn r e s p i r a t o r y f a i l u r e . J P e d i a t r
Surg 18 : 3 3 9 ~ 3 4 6 , 1 9 8 3
2 . B a r t l e t t RH e t a l : E x t r a c o r p o r e a l membrane o x y g e n a t i o n
for newborn r e sp i r a to ry f a i l u r e : 45 cases. Surge ry 92:
4 2 5 - 4 3 3 , 1 9 8 2
3 . B a r t l e t t R H , G a z z a n i g a A B : E x t r a c o r p o r e a l c i r c u l a t i o n
for card i ορύ-1-monary f a i l u r e . C u r r e n t P r o b l e m s in Sur-
gery , Vol 15, N r , 5 , Yearbook M e d i c a l P u b l . 1978
4 . Wetmore N e t a l : D e f i n i n g i n d i c a t i o n s fo r a r t i f i c i a l
organ support in r e s p i r a t o r y f a i l u r e . Trans Am Soc
A r t i f I n t e r n Organs 2 5 : 4 5 9 - 4 6 1 , 1 9 7 9
A u t h o r s " A d d r e s s :
L-3023 U n i v e r s i t y o f M i c h i g a n H o s p i t a l s
Ann Arbor , M i c h i g a n 4 8 1 0 9 , USA
